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ABSTRACT: The water requirement for plant cane and ratoon cane of Khon Kaen 3 sugarcane variety was studied
on Fine-loamy, siliceous Typic Kandiustults namely Warin soil series at Khon Kaen Field Crops Research Center
(KKFCRC) since November, 2009 to December, 2011. Plot experimental design was RCB with 3 replications and 6
treatments, consisted of 1) No water (rain-fed condition as control) 2) Supplemental water by drip irrigation as 12.5%
of available water capacity (AWC) level from 30-240 DAP 3) Supplemental water as 25.0% of AWC 4) Supplemental
water as 37.5% of AWC 5) Supplemental water as 50.0% of AWC and 6) Bare soil. Weekly crop water uptakes for
sugarcane and soil evaporation were recorded from the plots of 9x9 m and the crop coefficient (Kc) was re-derived.
Reference crop evapotranspiration (ETo) was also determined using Blaney-Criddle (FAO) method from daily weather
data gathered from the KKFCRC agro-meteorological station with 0.3 km nearby the experiment. The total plant cane
water consumption was 1,620 mm/crop and the average of maximum yield was obtained 35.0 t/rai at the 37.5% AWC
treatment. Water use efficiency (WUE) was 74.1 cu.m/t. The locally determined Kc values were 0.34,0.74,1.52, and
0.83 for initial, tillering or development, grand or mid and mature (late) sugarcane growth stages, respectively. For
the total ratoon cane consumption, was 1,703 mm/crop and the average of maximum yield was obtained 131.9 t/ha
at the 25.0% AWC treatment. Water use efficiency (WUE) was 129.3 cu m/t. The locally determined Kc values were
0.69, 0.39, 0.84, 2.28, and 0.75 for initial, seedling adaptation, tillering or development, grand or mid and mature

(late) sugarcane growth stages, respectively.

Keywords: Plantcane, ratoon cane, Khon Kaen 3 sugarcane variety, water requirement, Kc value
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Figure 1 Amount and distribution of rainfall in 2009/10 (a), 2010/11 (c) Maximum and minimum of temperature
in 2009/10 (b) and 2010/11 (d) at Khon Kaen Field Crops Research Center.
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Table 1 Characteristics of Warin soil series at Kkon Kaen Field Crops Research Ceter before planting

sugarcane in 2009/10.

Soil depth(cm)

Parameter 0-20 20-50 50-100
pH (1:1=S:W) 5.0 5.0 4.7
Organic matter (%) 0.45 0.46 0.32
Available P (mg/kg) 46 51 17
Exchangeable K (mg/kg) 41 40 29
Exchangeable Ca (mg/kg) 127 120 18
Exchangeable Mg (mg/kg) 23 19 nd
Cation exchangeable capacity 3.5 2.2 nd
(CEC; cmole/kg)
Maximum water holding capacity 35.6 36.7 35.1
(% by volume)
Moisture at field capacity (% by volume) 15.8 19.5 29.6
Moisture at permanent wilting point 4.2 7.0 15.7
(% by volume)
Bulk density (g/cm?) 1.62 1.71 1.49
Water permeability (K-sat.; cm/hr) 5.70 0.25 1.00
Textural class Loamy sand Loamy sand Sandy loam
-Clay (% by weight) 5.1 7.7 16.8

nd (not determination)

Table 2 Nutrients uptake by Khon Kaen 3 plant cane and 1 ratoon cane at 7 months after planting.

Treatment Stalk Nutrients uptake (g/ tiller) NUE"

dwt. (g) N P K Ca Mg (g St/gN)
Plant cane
1) control (rain-fed) 347 ° 6.0° 0.93° 456° 2.08 1.22° 57.8°
2) 12.5% AWC 970 10.3° 1.91% 9.01° 3.92 2.39° 94.4°
3) 25.0% AWC 867 * 9.1%® 1.70%* 6.60 *° 3.66 2.28° 95.3°
4) 37.5% AWC 793° 8.3% 1.54 % 6.35% 2.90 1.91% 95.6°
B5)B00%AWC . 1053°  11.0°. 229°  879° 373 258 ____ 960°
F-test o N * * ns N o
CV (%) 16.4 19.9 20.5 20.1 27.4 19.8 10.9
Ratoon cane (1)
1) control (rain-fed) 59 0.97 0.16 2.76 017 0.17 61.8°
2) 12.5% AWC 122 0.93 0.21 3.26 0.35 0.26 134.9°
3) 25.0% AWC 112 0.90 0.24 3.18 0.40 0.25 122.9°
4) 37.5% AWC 112 0.91 0.24 3.14 0.46 0.28 122.3°
5)50.0%AWC A7 099 024 367 040 028 127°
F-test ns ns ns ns ns ns *
CV (%) 34.5 26.5 211 29.9 34.2 34.8 184

Means in the same column followed by the same letter are not significantly different at the 1 and 5 % probability by DMRT.

" Nitrogen use efficiency (gram of stalk dry weight per gram of N)
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Table 3 Correlation (R) between yield components water levels supplement and nutrients uptake at 7 months
after planting.

NUE " N P K Ca Mg
Plant cane
Water supplement 0.653" 0.553" 0.603" 0.404™ 0.339"™ 0.553'
Dry biomass 0.711" 0.970" 0.863" 0.802" 0.873" 0.970"
Stalkdryweight __________ 0812° 0947 0877 0800  ____ 0803" 0947
1% ratoon cane
Water supplement 0.425™ 0.123"™ 0.459° 0.258"™ 0.330"™ 0.409™
Dry biomass 0.695" 0.798" 0.930" 0.828" 0.804" 0.911"
Stalk dry weight 0.758" 0.744" 0.916" 0.786" 0.795" 0.911"

" Nitrogen use efficiency (gram of mass per gram of N)

Table 4 Millable cane, cane yield (t/rai) and water consumptive use of Khon Kaen 3.

. Millable "
Treatment Cane yield CCS Water (mm) WUE
cane
(t/rai) [rai (%) consumption supply (kg/rai/mm)

Plant cane
1) control (rain-fed) 20.13° 8,152 ° 14.9 1,322° 63 ° 15.2°
2) 12.5% AWC 30.67 ° 10,430 ° 14.3 1,391° 279 ¢ 22.0°
3) 25.0% AWC 34.77° 12,128 ° 14.4 1,501 ° 379° 21.8°
4) 37.5% AWC 34.97° 12,100 ° 141 1,620° 460° 216°
5) 50.0% AWC 28.80° 9,718 % 14.9 1,824 ° 611° 15.8°

F-test > * ns * * *
_________ VR .21 189 95 184 65 193
6) Bare soil
AV.t SE. - - - 1,083 +21.2 - -

Response curve Yield (Yp) = -2.68X°+18.24X+4.62 (R°=0.998")

1% ratoon cane

1) control (rain-fed) 14.49° 8,877 ° 14.5 1,502 ° 0.0° 9.6°

2) 12.5% AWC 20.08°  11,398° 14.2 1,566 ° 75.1° 12.8°

3) 25.0% AWC 21.07°  11615° 15.1 1,703° 70.8° 12.4°

4) 37.5% AWC 20.03%  11,398° 14.6 1,654 ° 122.4° 12.2°

5) 50.0% AWC 20.80°  11,654° 15.2 1,857 ° 182.0° 11.2%
F-test o * ns * * *

_________ Cvie) . ....821 99 88 92 21 7

6) Bare soil

AV.+ SE. - - - 1,502 +21.2 - -

Response curve Yield (Yr) = -0.0055X%+0.377X+15.069 (R*=0.888")
Means in the same column followed by the same letter are not significantly different at the 1 and 5 % probability
by DMRT.

" Water use efficiency (kg/rai/mm)
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(R*=0.888")......cocee.. (3)

2ein9laRPN NANARFRLIND T AARILAAS 25-41%
J o e P *
WeanFaumsuiudealgn sndnislduiinnau
dszansldumnsnaiu Tuatiusangiasiaald
ﬂ?mmm@mmiﬁmmm (Table 4)

ﬁ"lﬂ’]’a‘ﬂ’]ﬂ’a‘utﬂﬂu’m’ﬂ\‘i‘wﬁﬂﬂﬂ’aﬂ (ETo)
Andeayagunnigs Auavifarednlag
npans i liAu ANl Te s dneaa
FNNGAITBIIBN19989 FAO Blaney-Criddle 1z
Weuduasnis Penman-Monteith (Allen et al.,
1998) daAruanilaelilsunsuduannlszunn
nsldvinesdes drrinawimungndaninen
naugelesanen (Figure 2 a and c) Winléian ulien
ETo AngRsned FAO Blaney-Criddle HAg4nan

A8n13 Penman-Monteith TagilsiAn1389:50 Root

Mean Square Error (RMSE) aa4dasilgnuazéas
Aa1 WAL 1.60 LAz 1.41 AMNAIAL LAKDAAREY
ﬁmvwmmmiﬁi’iﬁLL@”@VﬂvmiL@?mLﬁuImm
goatlgniugaauuniu 3 asnay Lﬂmﬁmiﬂi”mm
ETo Mneiumsinmnanadiasnisinsesdeslu
anwlsinnnd msslssndarananiazaldene
‘luﬂwﬁmé%\uﬂ?lmﬁﬂﬁmqﬁmmﬂﬁ'ﬁumﬂﬂ

b

w—on IR
—12.5HAWC
— 25 UAWC
—T 5 AW
— S0 LA
il Ep

30 60 %0 120 150150210240270 200 330350
Days after planting

~d

Han TR
—1Z5HAVC
—— IS ORI
—37.5% AWC
—0 AW
—Zail Ep

30 60 90 120150 180 210 240 270 300 330 360
Days after harvest

Figure 2 Computed ETo in 2009/10 (a), 2010/11 (c) and Water consumption for sugarcane plant cane in
2009/10 (b) and ratoon cane of Khon Kaen 3 in 2010/11 (d).
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